Contribution of chloroplastic pigments and phenolic compounds to the antioxidant capacity of olive fruits during ripening by Fernández-Orozco, Rebeca et al.
Figure 5 illustrates the results of the studied 
fractions: acetone (chlorophylls and xanthophylls), 
hexane (β-carotene) and methanol (TPC). Antioxidant 
capacity was determined within each fraction as EC50
(substrate concentration to produce 50% reduction of the 
DPPH). On the basis of the data presented, the evolution 
of chloroplastic pigments, TPC and antioxidant capacity 
during growth and ripening of olive fruits, Olea europaea
L. var. Arbequina, grown under organic and conventional 
conditions, followed similar pattern with slight differences. 
This general behaviour showed a significant increase
during the first few weeks of the process, afterwards, a 
decrease was observed.
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The olive tree (Olea europaea L.) is one of the 
most important fruit trees in the Mediterranean basin. 
Their products, olive oil and table olives, are important in 
the economy of the Mediterranean countries and are 
largely consumed in the world. 
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Figure 1. Chlorophylls: chlorophyll a: R= CH3, 
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Figure 2. Carotenoids: carotenes (strictly
hidrocarbons), xanthophylls (hidrocarbons with
oxygenated funcions)
Figure 3. Polyphenols
The colour of the olive fruit is due to chlorophylls 
(Figure 1) and carotenoids (Figure 2), although a high 
content of polyphenols (Figure 3) is also present. 
Fruit colour changes from intense green to yellow-
green as fruit ripens, subsequently, it changes to purple 
and finally, turns into black as it becomes fully ripe 
(Figure 4). 
Chlorophylls and carotenoids are still present in 
the purple and black ripening stages, however, 
anthocyanins are the main compounds responsible of the 
colour in those stages. Therefore, olives are a rich 
source of natural antioxidants which may act, by different 
mechanisms, as an effective defence against reactive 
species.
The aim of the present work was to study the 
contribution of chloroplastic pigments (chlorophylls and 
carotenoids) and total phenolic compounds to the 
antioxidant capacity during growth and ripening of olive 
fruits Olea europaea L. var. Arbequina cultivated under 
organic and conventional conditions.
Pigment extraction was conducted according to 
Mínguez-Mosquera and Garrido-Fernández (1). (Scheme 
1).
Separation, identification and quantification of 
pigments were carried out according to the method 
described by Mínguez-Mosquera et al., (2).
Extraction of phenolic compounds was performed 
according to the method of Ríos-Martín and Gutiérrez-
Rosales (3) (Scheme 2). 
Antioxidant capacity measurement of each fraction 
was measured by the 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) free radical scavenging assay (5).
Total phenolic compounds (TPC) were determined 
according to Naczk and Shahidi method (4). Tyrosol was 
used to prepare the standard curve.
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Plant material and sampling. The study was carried 
out on olive fruits Olea europaea L. var. Arbequina, 
grown under organic and conventional conditions. It 
began when the growth stage of the fruits was so small 
that no stone could be distinguished. Sampling was 
conducted at intervals of 15 days for a period of six 
months (from June to December, 2009). 
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Materials and Methods
From the results obtained, antioxidant capacity was 
positively correlated with TPC (R2 = 0.886 and 0.969 for 
organic and conventional fruits, respectively, p< 
0.000001) and chloroplastic pigment content 
[(chlorophylls and xanthophylls: R2 = 0.738 and 0.530 for 
organic and conventional fruits, respectively, p< 0.002); 
(β-carotene: R2 = 0.426 and 0.414 for organic and 
conventional fruits, respectively, p< 0.02)]. On the other 
hand, the acetone fraction showed higher pigment 
content than the hexane fraction, however, both of them 
presented similar antioxidant capacity, even generally 
higher for the last one. This fact, together with the lower 
correlation observed between antioxidant capacity and β-
carotene, suggested that other hydrophobic compounds, 
such as tocopherols, could be also implied in the 
antioxidant capacity.
Figure 5. Variation in the chloroplastic pigment content, total phenolic
compounds and antioxidand capacity during growth and ripening of olive 
fruits Olea europaea L. var. Arbequina grown under organic and conventional 
conditions.
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Results and Discussion
Furthermore, results indicated that TPC made up 
the greatest proportion of the measured antioxidant 
capacity and comprised 99% of the total. However, this 
might be related with a higher content in fruits of TPC 
than chloroplastic pigments.
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